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mX-& #12 0 0 2-0 0 7 2 1 1 7f^«Tfi, k h E S ifflJ&£i«T 

isi**iB*Ts. ^©aHjjatt, ^m^mmm (esw frzftiti-^Fmtz 
^ 8 W095/02040TH k hjfijfiittiKriBjinifi*«*-rsfcje><z)7 >r 

D— TjfflflST&tK £n«ft«* bD — ^HS - 5T&5£ffi*fe£nW5. 
ilO*fflJBf4, L I F> KL, MI P 1 a, I L-6§Mt5tf bnW5. 

is #i^«5«> ^^jfli»aBiia*««'r*fcje>©7-f-^ r --»iftiL8 7/4**' 

vvfctL 8 8/5 £f5itT3o £©*H1BWU k h#«ix h D-7Ml:MiI 

G-CSF, I L- 6 O^^it^cLTVi^o #M 2 0 0 3 - 1 4 3 7 3 6 # 
&$gte, k hESWBSSiStlTSfcJexO^^-^— «ffllfi*IB*-r*. u©7^ 

20 -^-aBflSttk h • ^/fl&is/j0Eft«fflfla*«^«c:ne)O3ffl^fc-&T*t)> 
^^tciSii^M/^^^/^^iili^omfl^m/i^m**^^:: 

£f«fc5*T?&£. #192 0 0 3 - 1 4 3 7 3 6#£tfgTW\ 7w -^-SHflStt* 
*tfll£li\ iHM^tfcfeOT^^ (Detroi t55L M 
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, RC - 5> WI - 3 8) 0 
5 ifctlt^S. • - . . . 

P^2 7aAmT<<5CD£*fU £»fc£ttii&aW*fT ^5lf»l«J 1 / 1 0©2 

10 0 0 0 Amm-evfrf£^£^t>nT^z> 0 Mm^mh^om^miL^nr^mm 

20 4#^r^F 2 — 2 3 1 9 l-^UKWu t hHT^**^^^«^, $-7^ 
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z\<D&%m&:~r'«* z.n&x\zm* ©r«$tiTffc. mx\t, wio 
Mit-ht3T3ii^ii, m&nimm\zm%)tiLMm*mm*\zmt£ 
it, ^o±mfztf%m&M<mmzmmi.T^%mz&ttm^fzn^ m 

M¥9 - 3 1 3 T7 2-*§-&H, #^2001-14907 0^|g) o Lfrbft 

£ $ i; & g e k £ #t 'j l, t ^ s k < , eg ic m m & mmtm 
$nxv^. tomz, ^bm^omm^y^-y-u^-Y-tuxmmv^ 

?± (2 0 0 1) Kt>, MJTO&^&^Sm^nT^&V^ 

^2 0 0 4-2 4 8 6 5 5^iTll ftfiSCailfc^ feM«J:bT> 

mmom^ 

m&mm\zm^z&ffizm®i-?%z\t*wkm£~tz> e 

z>. mommxu. t bm&omm&nmizxt&mm&m&istco £?£t^ 
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(6) ±is,««, mmi\z.um<Dum* 
(8) ±tmm\t, khm^^ «si^f2m^«o 

15 (2^&re$>^T : 
20 ^?*o 

(10) ±fSmMGDlH^ Hl^fcMitt, gy^©fctf)£^is\ ^S9£ 
IB«0^?*o 

(id ±fB0faosi§§> mm$nt\mm\t. nm. #> ss^, 

>bm. aw. mm, wf#. Bur, km, is. was, 

9 tgB*©^fe. 
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' (i2) ±.&7 * —y-mmt* mmmmz-ats, ^s9tiE«^j*. 
(i 3) ±$Z7 -y-mmt. mmmmz^ts. 9 iztmo^fe. 
d4) ±B7^-y-mm^ wi^mmmm^ts. 9 izmmnxfe* 
(i 5) ±.%m^t±.ny * -&-mmt\z, m^9\ztm 

5 £>^&o 

(16) ±tm&m$t ±IB7^-^-M«t >ws§, « 

a 9 ^tEm©^?*,, 

(1 7) _bfEm*te> X^V tf^TtT^n^, ^B9^IB^©^„ 

(is) ±.m-ffi£tzte±$mmmt. ±B7^-y-mmt^ mm. mm 
(l 9) _hfH-^^fett±f2^ia<h, ±m7 4-$ r -mmtiz. m^&z>. 

(2 0) ±IB-^*fc«±fE^m^ &&m^t&ttiZtl-T:-r<<Dlb(DT~& 
15 (2 1) _LfBJg*te, ^^liafflfiltf, ^>XU >*3 c fcDCa Mr~>>^£>& 

(2 2) ±fBig^&, ±fE-g&£fc«±fB#,M£, ±IE-7^-^-m<h(D 
Jt*£, 10:1-1:1 OOJt^Ttf 7 Z\ tZftWlt-TZ, *ig 9 ^IBm© 

20 

(2 3) ±32**tt, ±fB-g|5Sfe«±fEM^ctD, ±iB:7 ^ -^-iBJ&£ 
(2 4) ±fBi§*tt, m^SM'i4#;H^trig^^*5^TfT^n^, 1MB 
25 (2 5) ±S3«4ltt, ±&Mtem? (EGF) $^tTJ§*^t43ViTfTt>n, 
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fl . • 

(2 6) tmyj-y-Mmomm&fflm-r&jim. sssicstrs, 

5 f:i^ T3iJ& $ , £ g 2 6 KS3«<&;frffi. 

(2 8) ±8Bia£$jKtt, Y-f h7^y>C^tf, £B2 7fc|B<ft©#i*. 
(2 9) tttft#©Kg, IMISfctt*Blia*^-rSfc«>©^7-AT*oT : 
A) ^§§; 

b) !Bl5*a»K:**-r**Bllft*$tr7-f--^-*fflJ!a, 

10 £{f ?L£> ->7fA, 
A. 

(3 1) ±IS^#t^«, ±13— «*fctt±IB»»IiaiSr, ±f2SM!i^lD 
15 ffit^Ofi^tS, ^g3Ot|Bi0yXfA. 

(32) ±iB¥Stt» *f-r;k tf>-tr^K mmm 

. (3 3) ffllB£Si£ft4&K£<*£K:fl*-5> IBS2 9(CfB«(Z)->X^Ao 
20 (3 4) EGF$$5l:M5, ^S2 9 (ClIB^OvX^Ao 

(35) ±M7 4-?-mm<Dmm*mm-tz>^%i. s$e»»c^-rs, 

2 9 (Ci2«(DvXt-A 0 

(3 6) imSfcl«^^t§fcfeO^TSoT : 

25 #»llfi£»#-rsig ; 
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(3 7) HiSfcW^S4t§fc^©MTfeoT : 

mm. 

(39) y>(-^-mmtvx<D, mi&mMiz&Xi-rzmmv&m. 

(40) 7-f-^-«ja*^Eii*«jfi-r*fc«>©, i&j»i&i*k:E&#-r**n 

(4 2) 7^-^-tttUTffl^5^©, t h^lf^lfflM^l#*«o 
(4 3) tttftl^OKS, fil«*fcJ*Wie*ll*T-6&»©»tt«SrW»'r«fc 

a) mmwtm. m^r^mm^-^rcit^niz^itr.^mti^m-r^ 
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* (4 4) &t&#®M& «tfef«&S4t§fc^©->^TATfeot : 

A) ; 

B) h h^llf »U^«^t^7 - 

5 (4 5) &^&©fills, la^^fe^ffl^Srm-r^fefe^^T^oT : 

(4 6) tttt^oKSI. IWS&fiilfl^tSfcJiiO^SnfftoT : 
(4 7) SCOURS, IIW*fctt*fflia*f?^*fe«).©Ei^*^T : 
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(51) ±M»s*s£-rs&«><B£ttH-TaoT, nmm&it\&±tmmm 

(52) ±nz±j&mmtnm-e&z>, mm 51 fc§E«©^«>t 0 

(53) ±tmmmte, ±^mm, tmnimm, wmmmm&mm. 

mm. skm^^mm. nmmmm, mmmmm. mm^mm, nm&nm& 

(54) ±tmmmu. ±&#,i»-e&3 v mm 5 1 \ztm<D&mfro 

(55) ±ibm^«> nm±j£&mm. Q^m±^mm, &&L&mm* 
mf&t±jk&imm. m&±&mmm. m^m±^nmm, ^m±^mm. 
±.&nmm. wm±&nmm. mmw±&nmm. mm^m±^mm. 
mm, -&&±&&mm* Bfm±.&&mm* mm±&.&mm. %mmmm. mm 
mmmm. mm&mm. m±^mm^^mm±^mm,^^u^>m<kr)m 
&L-isn&. mm 5 1 \zmm.<D&mfto 

(5 6) ±ft&mm&ft\mmm\z&&-rzmi&\z. ?<<-y-mmt:#mm 
znrihw&z. mm 5 nzmmo&mfto 
(57) ±^y^-y-mmtvx, khfi*©iMi^n§, assi 

(5 8) ±iat h&&<DMm\z. mm&&fflms mmmm. &it\*wu&m 
mz^ts. mm 5 7 tB3«fe©^ffi[H-. 

(59) ±EKtt#*Bija*fctt#«#«ieifitLTtt, yj-y-mm&m*T 

DMEM+10%FBS T?^*£ ftifcttflSa^ffl £ ft* , 5 8 fc|B*©»ttJt. 

(6 0) ±fB7^-^-««, J5gteM^^S*1-*«^^, 1S5 6I: 

(6 1) ±|B7^-^-1ite<hO^*«, M^^ii-r^^Tff^ft 
5. mm 5 6 te|B«©£ttJt. 
(6 2) ±Sa^ttM-tt, Mfl2bfc«Bfla*^tf, l£IE*©5£ttM-. 
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(6 3) ±tmmmt. mm&&m\z&m2nz>, mss wztm^&mft* 
(6 4) ±s&mw\*. mmm&j&fr*^£fc^t&&m.£?z>, mssi 

(6 5) ±.mm^n^^tz.^(D^m^tvx<DUM^mm't^t^(DW.m 

o 

(6 6) ±IB±^M«, ftWkT*$>Z>, ^S6 5^fB«©^fflo 

(6 7) ±.%mmmt. ±.gmmm. m&#mm* ftmmmzk&imm. mstn 
mm. Mw^mmm. wm.#m&* mmnmm, mmmm. wm&mm& 

(6 8) ±tmmm\t, immj^, ^i6 5.i:ietom 

(6 9) ±IB»«Dlfitt, fcK±&#«J6, PttttKi&ftlWfla, *ft*fcWI8U 
»I)U:ftlN8IIfi» tt0t-h£tttBI& l!ttl!*±2&ttlBllB, /h»±&#lffllia, ±B 

±&#mm* nm±&ftmm* m.mm±B&twim* mm^m±^mm. 
mm* *i&±BL#mms Rm±&#m&* mm±&#m* %mnmm, mm 

iR^ns, mm 6 sizmmv&m* 

(70) ±tmmm&f^mmm\z&%z-?z>Mm\t. y^-y-mmt^mm 
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ilB!t jJgJKftfiMBa^mRNA^^^^-ro N I H/3 T 3 ti5V^T± 

^>C, J3f«JtmSTF (HGF), ^7f/1f-fhiiIS? (KGF), < 
>XU>^iiMH^ (IGF) -la^SlTfe^ MfrfuMI&te±&;£ 
©illicit, 7^f-^-«^l9A5©Wci:^<!:#x.^n§o 

20 02 it, mffiM6\z&ifz>n>bn-)ihLxm^fc3T3y4—¥— mm (2 

XlOWcra 2 ) l?0^i±Mi©ifTS^. 

B3te, H^!l6{Cfe^^*^0JCO7^-^-« (^BMf$E6&; (1X10 

4 mm/cm 2 )) x<D&m±ikt&mm<Dm?x&z>o ±m-rm^ -r-rh^-r 

25 . z/>mm(Dffim (±|£ : 4 0 u g/m 1 ; TJ£ : 8 0 n g/m 1 ) £^r o 
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owcm 2 )) T<D^m±^mm(Dm^x^^> 0 tm-rmz. -^ch-? 

-fy>ll« (±m : 1 6 //g/m 1 ; Tit : 16m g/m 1 ) £^1". 

£*f-T£ t MMSi*©M©7^ -^-^^3$nTV^ 0 N I H/ 
3T3^«iIIlCX^ (2 0Gy) ^Slltlfci, lHMf K'J 

om/jm©^Tisabfeo #m 4Bg^*;i/-ru>0^<!HT^p-^ 

10 >B^££fTo£o N I H/3 T 3 7^f-^- iifcttU flBB&MKJ!gl»7 W - 

I4Ml©7^-^-iI^$nw§. 3D-— mi$M<DViM\Z, n 
15 = 6 Tfrfrftfc. N I H/3T3 7^-^*-^cfc^gJKtuIgm7^-^-^ 

Tn □-— ^c^^>7> h Lfeo SS^: (1 0 0 0 c e 1 1 s) ^Stlno 
--»*5H t i:bT3P--»dcJtK*J|[abfc. 3D--M$T(t NIH 

/3T 3 7j-y-<Djjmmmmmm7j-#-<D&£^2fe<Di&0zmT*& 

20 o/to 

s * ©iffljia © ? ^ - ^-aama*^ $ txr v o p □ mnt <d ttmz. 

n=6Tfffenfc. N I H/3T3 7^-^-*«fc^|gft!iMIK*Blfi7>r-^— 
25 izxmm^n o&nDZ-O^X^N I H image^UTUtbL 
¥±^np--+K Xte^ liJK7^-^-©7j^N I H/3 T3 <h it i£L 
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2. 4teT&ofc. 



b4k\z&tf2>%)%:&mmTZ>i*MT*&Z>o k h^l«±&*BJfitt, 1 x 1 o 5 
tt/3 5mm N — f V \Z.)V7& U H (NIPPAM) Soffit" 

3. £«3T3il (2 x 1 0 4 cell s/cm 2 )> */u4>tek h£!i$tMB 
Mlftig^fflJ& ( 2 x 1 0 4 cell s/cm 2 ),^^£tt3>hD-JK7 

0 Bg^r^-To 

H6H ft«t±&«Blfi^-Kof^«W*jS"r. NIH/3T3»M 

hOjfcfeT&S. ±^NIH/3T3«7^-^-ffliUT, TjMEftfr 

N I H/3 T3^cfc^lli&WKtffllfiI&7>r-^-tU, t h£l®l±&MCD±g 
gSfrofc. 3 5 mm dish (N I PA Am) I:ixi0 5 ce 1 1 s/d 

1 s h<8«£-efcK±&lfflfi&»aU tt&l 4Bifc«jlttl/A«±&j»IBIfiv' 
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5 0 711 ^Miiy-hOHE^J&it. N IH/3T3&fflj&£,£ 

zsmmmmmm £ 7 ^ - y-mm 1 1< xm ^x^m ifcth m±i^mm 

v—hOJtKT^^o I H/3 T 3»^7^ - ^-Illt IT, T** 

mffimmmm*? 4 -?-MM£isxm^xftMvrzmx$>z>o n ih/3t 
mvft&m±&m&i'-b\zN i h/3 T3^-^-<hiti?£t>t3:£^£3i6 

15 '07BH iIl/fc»y-f^3~5l0iilM$tl§:i:^H& 

Em&\zxmmi^tzbcD&7f;'to 

20 

07EH ^BJ(:^^Tfffi$n§«y-hO^I®IIiit5W^ 
25 ©^SrS^^tdT^S^-r. 
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07 fmu &mM\z&^Tmm2n%MMz/-h*m^7^>3fcfcT*$>m 

io B7IH ^^©^ttM-SABt^ttrrs^P-fe^&^-r. 0 7 I -Ate, 

mmm^-r. nmrnvx^mmn^mm^^x^^o 07 i-cit mm 

15 hTOWTifb, ^©t^-^-*ttfl/feti5&St. 07 I -F 
07 JH ^CO#S#© @ OlH^^^-To 07J-1-07 J-411 ■£ 

20 iu&^u ^tt^&^-r. 

^8***3 D=—Tyfe-fK:«kO?tB$n*:. N I H/3T 3 feektflg 

25 f^mmmm\zxm (2 ogy) ^mMVfc^ iB%w&hv7->>mm&ft 

^7J—y—fflmtLtc a th^-7fy^ h£ 1 x l 0 4 c e 1 1 s 
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^ifiiw^^ ^^5sr § j: o ft 7 -f - ^-lons tfczfr *mmt z>tz.*b\z, mm 

^^{Cft-p^Co ^ffl Lfc^ry M3u Angiogenesis kit (Kurabo, Tokyo, Japan) 

gioit mmmmmmo^hnm^mmm^mm (mno tarrs? 
mmm ooxfcs+dmem) (D^tmmmziJu^T^^xm^mmm^y^-y 

-fflJJ&£bfc&#TJfctfcbfc. T^X-^m^K) Histopaque (^5JBS3a>6#8t 
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SH^ij#-^l y'U-i^rhny^ > (pleiotrophin) feBOlt 

|2?ij#^§-2 tt, ^KthD7^f > (pleiotrophin) ^toOfc 
86 © 7 >9Hi >X 7°^ -f T- £^T 0 
@BJiJ#-5§3 tt, Xfcfl^U Xepiregulin) tfcffiOfc 

gB?iJ#-5§4te, xtfl/^U Xepiregul in) ^tBc^^^OT >5=- 
To 

@B^'J#-^ 9 te, V ~y & iffcy if (son i c hedgehog) ^ 

@3^"J#-^ 1 0 \$. y-yp^ v -Jib (sonic hedgehog) 
4ft ffi © fc S6 (7) T > 3=- iz > 7, y 7 -f V - * tf; f 0 

114, -r >x u >mmmm=F 1 a&awc&^^xy^'Y 

APDH) Wilii(Dtc#)(Dlz>77°7'C?-&m~?o 
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Ifi^J (5 '-3') 


(bp) 




AGAGGACGTTTCCAACTCAA 


551 


imm^ 2 ) 


TATGTTCCACAGGTGACATC 


Xtfl/^U >(-fe>X) (S2^J#-^3) 


AGGAGGATGGAGATGCTCTG 


497 


##4) 


TCAGACTTGCGGCAAGTCTG 


5) 


GCCTGAAAGATATCCCGACA 


522 


nm^r 6 ) 


TTCCATGTTCTTGTCCCACA 




GGAGGAATCCTGTGTTGTTA 


504 


>x) (ia^j#-^8) 


CTAAGGTTCATGAGCAGTAC 


y- y (S3 
^|J#^ 9 ) 


CGGAGCGAGGAAGGGAAAG 


261 


y - y £7 /\ y y y* (7 >^ir > 

X) (M&mm o) 


TTGGGGATAAACTGCTTGTAGGC 


<i>M ymmmm^i &(±>x) 
(mrn^- 1 1 ) 


ATGCACACCATGTCCTC 


389 | 


-f >X U >*£*i$6B^ la(7>f 
•fe>X) (@B^J#^1 2) 


CATCCTGTAGTTCTTGTTTC 


GAPDH(t>X) (SBJiJ#-^l 3) 


ACCACAGTCCATGCCATCAC 


451 


GAPDH(7>?t>^) (IBJiJ# 
^1 4) 


TCCACCACCCTGTTGCTGTA 


~>x^>c (ir>x) mnmm 

5) 


TCCTCTCTATCTAGCTCCAG 


499 


vX^>C (7>5Rz>;0 (E^'J 
16) 


TCCTGACAGGTGGATTTCGA 
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JfrStfBCDSM (fclfctf, ^§§tf>*I£-te r a j> r an j, rthej 
#91*ffl»K:43V>T TffilggJ £ r#§#j (organ) fctt, HWUffl^S 

Aan. ti, ^k, ffFii, i> nm, mm, m, mm, n\ 
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-Ga \13L£<Dttmz&Z>ft&KJti) > ^f£*gl&KJ£ (&m'&m 7-2 IB© 

*mmm\z&^T iiif$j (t i s sue) t\t. mm^\z^x, m— 
&D#-r, &z>mmtMm&m ^ftmm^mmmm, ^Mia^tT© 

20 Gmmo^t* mzmffimm<Dgr^<b<D, feTmrnrnmizEtf s-jbh&sb 
m\t^mm\z^xm^n, mmm^mst^mz^v. 

mmmx&K). mmmmx\zwmi£rziz&mmzmvxM]&ft\zft&-rz> 0 a 
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10 m%Uvfc#>\zm^t>nz>b<DT'<xtf®,'S2nz>o iifriixn *<&k 

^ — (donor) Olil:J;oT, gS (g£0 l£*t>i- (a u t o g r a f 

t) , mm&mfr (mmm^&mfr) (a 1 lograft) , ss^ttfr** 
mmrz>mmm\z&£n, ftmz£E.n&m&ffi%.* *e*f*fej:w©»a 

agfcfc^TS^iftttS^S. *5£^O^fifefc*ViTtt» £©«fc"5fraffljaTt>2# 
~» (HE) m&Zft5Z.t\z£K)Mmft-?hV?X (MtlU. x^X5F>£ 

fc«n^-y» &&ztmmiz&%?%Wiz&m\z£-DTm®ftttz>o ^©i 

. »«M-S^«IR«lfcTtjlttU, «F^©1S« (flfcfcT, 2 0 0 Mmx 2 0 0 m 
SOUS («^LH Bft^JBBJia, H5f^lil) T*oTt>«kVi. fflf&o^Si^ 
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m-wmm, m^m, m&m. Mm, mawim-kg) -cbm^zz. 
0*b<«, *<D&5tzmi&\t. m%mm wx\*. mim, mmm. nmm. 
&mm* mmm. ±mm. -&&m. &mm. mum. {mm. ^mm. mmm, 

(rplur ipotencyj) &WT«*ffllfi*Vi"5. 

*fflna«, (es) mm^fcmm&mm dtrnvtmrnm. mft#nwi$ 

9 8 l^{c#J«6TW3££tU 1 9 8 9 y h^^X^MlZ fcjftffl 

$tlT^5o 1 9 9 smz\t\i hEM»jt4$tlt^D, E£E3fefcfc 
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■z&m-znzmt,^ &mmzft£is< femmmm^ ±^nmm^>^o^ 
£ n 3 &*nifl&& £ ) v» -5 z. £ a*"c * £ *»tn e> icigje $ n& v ^ 

fll> ififcSfT i> /MS, *IBK ffFK, J$lft. ML iti> 

xJ£\ $*»HJI& • i^nhn-^ (fitIB, ¥±*fc (2 0 0 1) fc 

^iHttsn^^ssfjffl bx^m-rs £ cine. ©xittfciBtts 
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S^te, mti&MJ&fc* WO 0 0/5 3 7 9 5 ; WO 03/022988 ;W 
00 1/6 2 9 0 1 ; Zuk, P. A., e t . al., Tissue Eng 
ineering, Vol. 7, 211-228, 2 0 0 1 ;Zuk, P. A., 
et al., Molecular Biology of the Cell 
Vol., 13, 427 9 -4295, 2 0 0 2fca\ZtZm.ZnZ>1jfe3ifz\t^ 

^^mm^m^x^m-^myKx+^z^v (2) ±.m\zmmm.^\m. t 
&&7kmz&mm\zts:z>mT'zn&mK>mL ; (3) mffimzmtmmoio.oiw 

37^- irVPBS £2JP*., 37t3T«£ < J*#Lfcj&*S 30 2f«IH >^:x^- h b ; 

(4) ±fB©tt»kl«© 1 0%lfil?fSnDMEM^JnA ; (5) ±mcoUm& 1200g 
T 10 #M3t£4H!L, ; (6) MC 0. 16M NH 4 C1/PBS £iJD*-TM U ^ 

fflTaS-(09^ttf, 10-15 ^K) <>^-hl;(7) ±JE(&i4**£P& 
lOO^m <D*vi'=L%m^Xm\Z>mi' fecfctK (8) 1200gT 5^IB! 

^0<k5ftfflJI&T-;fr-£bT«* CD4, CD 13, CD34, 

CD36, C D 4 9 d , CD71, CD90, CD105, CD117, CD 
15 1; $>3Vite, CD105, CD73, CD29, CD44*3«fctfSca 
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snfcv*. mm^mmommtnMit, cdios (+), cd7 3 

(+), CD29 ( + ), CD44 ( + )> CD14 (-), CD34 (-), CD 
4 5 (-) T'&ZtZftT&K), 'J>f£<tbZ.(D^~fnfr—^>. £?£L<te^- 

PliDl in (-) Seal ( + ) (DMM*. ^*t^ t*-X&£JB 

mr\tmm^m^m(Dmm\zmmvrco zLommiz^-r^-t^-umntnu^ 

10 TV^J:Vi^BL 6T^7X-e«H^^^?SBIS^ 1 in (-) Seal ( + ) ck 
it (-) T**:t)i { S§(Peister et al. Blood. 
2004 Mar 1; 103 (5): 1662-8 ) $nt*0i»o 
(jtJfil#iSfflflS« 1 i n (-) Seal ( + ) c k i t (+) ) . 

thfeTmw&m*^^¥^-vmmvTm&vrzMM&o. 5mM ib 

15 MX, l^M TtttW^ 10 piM OXiJX 2 0 0 [xM-f > H 
^^^>CD^frTTi§#-r^)^<h(cJ;DO i 1 r e d^fi&§44<hteo d <h 
IIJfcMkl^Hfcl^ (adiopogenesis) £n5£MT& 

mM 13 -^Jltl'fh^ (®-me rcaptoethanol) Tilnj 
20 ^-r^i^DWUm^^fbnJfg (neurogenes i s) Tr&D, 
n >T3- h bfc^«Jffl-eE G F&J; tfV E G F E GMigitfre 

(CD 3 1 ^.©^{b (vasculogene 

s i s) bmmznfco ^nsT®$g^T> z\(Dmmm<D3$wcD s 4»tt 

3ffl0£, 1-&t>^3iifili£lffij& (Hematopoietic Stem Cel 
MJ&i££#;i6ftfctf)T, ^fgWc&^TteJkWfr^fe (v a s c u 1 o g 
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ene s i s) $4 3 'W:$e.(ltf«Wc. 

F, LIF, Li t U#> h\ M I P 1 a (^#0), I L- 6, G-CS 

f, fgf, iGFfcgw&tfzn&ifi j ttie>\z.mfe2tiUte. ^mx\m 

5 \Z, 7 ^ -^-tti ffltS u t ^Tt §#^0 Wi&W E G F ^ 

Lxtizm-?%fr&<Dmm£vx\t, z.(D&?\zvEGF&*:m\zfrm-tz>z.£ 
mmft^zmmiz&A mm** mmmx. h7>x7i^->a> 

20 mztutmm&mibiz* &fflm%£<&tst^t>nx^z> a #fsgn?«, m& 
m^mum^mm^^^mvTcmm^mm^y ^ -^-mmt^xmmx$> 
^isiifcBu n&femzj&misfto *%wx\z, mmmm, w& 

tzm%x$>2> z. £jWfiJT»*a*, iiT^stiTi^ e>n#s ^ taflia? 
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*wmm\z&^x r^aeasj t\z. m^t££<D&mnmtj.zv<Dnmx 

n&fcmmt. ?im\z&£ETz>b<Dx$>-DXb<k<. mfcT&^zfifchox 
ifmmm\z^x (bfc) »j t\z. mma^zsmm^mmtvrc 

mwmm. mmmm. jfttraj®, 'bffiinj& «msm> n^mm. 
ftteffimmms mi> i^^m* &mm&> w-mmmm. m^mm. 
nmm. ^MmfcZtfmfzn&o *mw\z%>\,*xm^znz>m&> m\m 
m\z. mm&rc\z%m<Dj&mx&~DXh&^o 

toT, *wmw\z&^x rftiti t\z, —$B>m\z\z, i -d<o%& 2 -du± 
(Dnmzmtzzmzftmt&^t&w^ mm. mm%.fc\zm%s\z-z>^xm^ 

m%. &mmzM'p&tz\zm!kT&o 

(Dfrfc&{&M'tz>z\ttf%it>nx^%m! 1 (M%.\ts it^mn. t 

m*<Dm^®&^fz>z\t&T*g. ^r(D^oum^-tvx\z, mxi£. mm. 
mm. ph, i±*k 
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TRA), t:^>D 3 , T3&£), MmMmm^ (7^t:>, IGF-L 
FGF, PDGF, TGF-/3, BMP 2/4/^1 +Kh;*K> (LIF, 

20 &£zs^<Dx-^-yTH v—t)^£nz>ctfiW&v<&K)&z>o Cut© 
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Migmmmmzmuznztf. ^n^o^mo^&itm^MizMv, o. 5n 

g/m 1 ~1 O n g/m 1 b < > $?£b<teO. 6ng/m 

l-9ng/ml, £<b£$?£b<«0. 8ng/ml~8ng/ml©Ig 
T&3;i<h7^§I£b^. O. 5 n g/m 1 iD/h^^IM^ 
mco^tt^^-r^tC^-h^TS^. 1 0 n g/m 1 J: Di^V^S 

gf, HGF^£^fe^fe>n^>^#^iss$n-st)C7)T«^vio mrr^it^ 

tt2ng/ml£(n!^:t^l/<> ^b<!i4ng/m 1 Jil±, £ 
^CffSK^l 0 n g/m 1 ^±CD2SST$>£ £ £t^H£ b^ 0 2ng/m 
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T\tt^o stofoomm&mt* mzmwi-znzhwfe 
u^o &m-tz>m&iz-o^T\z. ^(DO^B^m (fcs) mv> 

5 V^jmm^ffiS-CbckVi. &%.V<\Z, &4rffi (BSE) (Dfflk&Z&VT* v 

*mj}tz&\,*Tm^zft&%mwmmm&m&mm-tft\£, mm^^rs^m 
j&om&&mft'vzz>o &rc. zomm^mm-rnummit-r^mmx^n^ 

10 &m\mMm±* mmfrMzmtDzn£&m<Dmffitvxm®xmm£h<DL 
#$mm\z&^x rjfflja^a»tt*Rj ^tc\t r&mm&mm (phys 

iologically active substance) i(t MM S 
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^wmwK&^Tm^znz rmmm^i £tz\z mmmmm^i tit, * 
Mtmmm&iz&^Ts mm\zmiQ^nxikmm^mm<D^m^mu%^o 

5. ^i^ilTH ^Wfwtt; J&/Wgi*ii^t@^ (PDGF) , _h& 
(EGF) , i^li^,«^5itB^ (FGF) , ffHWMifMa^ (H 

gf> % jk^pufrmmmT (vegf) <D^oummm^^-r^h(D^mif 

edundancy) /W£;i£^£>, tec9£S:fecfc£Piiitg Mig 

A) : ±&^5IB^ (EGF) ; 

B) &m (try? SIM h) : TGF-jS, FGF-7 (KGF:kerat 
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inocyte growth" factor), EGF 

C) : VEGF, FGF, 7>^#X^> (an g i o p o i e 
tin) 

D) WB, :LIF, BMP, FGF, GDNF 

E) «:HGF, LIF, VEGF 

F) tfFM : HGF, TGF-j8, IL-6, EGF, VEGF 

G) m^filfc : VEGF 

H) MUL&iEGF, IGF-L HGF, KGF, TGF-/3, IL- 
1 1 

i) nm-.nm^&m^ (ngf), bdnf am&wmmmmT-) > gd 

NF (^'J7«4*«ilf)> -a-ahD7^f > (neurotro 

phin), IL-6, TGF-/3, TNF 

J) ^U7« : TGF- j3 , TNF — a, EGF, L I F, IL-6 
K) : b F G F, LIF, TGF-/3, IL-6, VEGF, 

L) m (B$B&±£) :TGF-/3, IL-13, IL-10, KGF, HGF 
M) : J&:R:fc;HE> (GH), IGF, ^D7^fX LIF, IL-1, 

T^^t*>A, EGF 

n) j?i«_b& : j£**;i^>, -fu^z^y 

O) il7>»>7Kiai:TGF-^ IGF, PDGF, EGF, 
TGF-e, TRH (thyroropin) 
P) Mln^±^:FGF, TGF-0 

q) nmmm : bmp, fgf 

R) FGF, TGF-/3, BMP, TNF — a 

S) PIHyM: FGF, C NT F (M€#^*H^= c i 1 1 i a r y n 
eurotrophic factor) 
T) itett:-f>7>J>, IGF, LIF 
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U) IMI :LIF> TN F — a s FGF. 

*9Mffl»fc#^Tffiffl£nS m&l (regeneration) t\Z, 

^mmfiwm v , ^± \z mmmtk s nmm^mux # & ^ 
anefc^a^sns. 4>Eit£*©MkL ±£#sii;:#3eu j^^m^ 
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*M»lc4o^T yy^-y-Mi Sifcte r7^-^-«J (feeder 
layer feeder cell) ill S&TTOKE^n, i^* 

/ * izftimmm$i& »sn iz-r s <k -5 & , m&m&m \z «k § £ u 
Mi&?z&s£<Dimm<Dm&tgmmmzmmTz>z\ tx\ mm^n^mmm^ 

7^-^-&S^TDMEM+ 1 0%FBS t^oMh^^t^ 
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P 1 9 9, MEM, HBSS, Ham' s F 1 2, BME> RPMI164 
0, MCDB10 4, MCDB15 3 (KGM) & ^TS^rflh (DM^fe 

5 ^-^fMf>f> (IBMX), 7X3M-h-2-*^7i-b, 

aFGF, bFGF, EGF, IGF, TGF/3, ECGF, BMP, 
PDGFfr^CDJtfllB^ TS^X^X, l£^X^7, l^/<>&> tf* 

io ^>d, ipvim-fcji^y* y>sfeff walih* \ihstm> ^\a°u>. ^ 

^ 7 Jc*^-KU^7A, HE PES, h7>77x'JX irU>BI (M 

-fei/>^^-hu^A7 t d:<J:), u/i/>^> 3 — r y ^)V- 1 - *3SMr+f->^ 

UT^MtM. 7^tf>, LIF- IL-2- I L - 6 &H©"iM 
15 >, s\3rV*3 L U>¥X7±hT$ H (HMB A), ^3MI/7ir h 7 5 H (D 
MA), yWcAMP (d be AMP), v^JL-TJV*^ F (DMSO), 
a-HT^y'J'J^ (IdU), hFo + y7l^7 (HU), ~>h~>>7 7 
fcV~>F (AraC), T^h^y>C (MMC), Sl^hU^A (N a B 
u), ^U^V>, -fel/n^A, nl/^ h^>>&££ loSfcte-ecDM^fr 
20 it^LT^SiiT&ViTfcJ;^. 

25 £/^T#£o 
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iitu m?l& #u (n-< yyp^7^u;PT^ F) > tfy (n— r 
y^pt:;i/7^u;P75 f-7^u;pK) #u (n— r yyobr^ 

5 7^U;W75 H-7^U;H6^-hU»7A) #a^#, #U (N — iVy°u\d)V 
;px- 7-;W & cfc ±fEiK b T^li^J «t -o xm.m LttM V tz.7)V 

teEtfmtfznztf'ttizizfiifezntiL^. $?sl<«> mx.\& #u (n- 

-f y U JU75 H) , (N — fy^DW^'J^TSH-^ 

10 w^^ui^-h) (n— f yy°ptr;i/7^ u;P75 k-t 

<D'i^tm\zj&&-rz>tmmrwm-rz>&?\ztsiZ> 0 z.<d&5%l&imir&& 
b-Dmmvt pvme ?)i<Dm&. wmmm\ti^mt^om^^$>^t^t> 

ft& (http://ww.aist.go.jp/NIMC/overview/v27-j.html, 2 0 0 1 - 2 
25 1 3 9 9 2f*j;^12 0 0 1 - 1 3 1 2 4 9##flS) . N-<V7nt;i/ 
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ttK (#ix.te\ &ft{tt&) ^mwv, tp^s m&tf&ntkftT'v&MizMmv 
*wmm\z&^x r&itfti %.rz\t r-r>t*^j (in vivo) twu 

*M«B#fc*VsT r<>t:bpj (in vitro) <hteu S^©Sf^Ei 

i$nx^5«^5. -f >¥-#£ttm*t£-?mmx&z> 0 
*mmw\z&\,*x&'ELt^o £&\t. fcm\z\$m.fc&)\zmcmm& m^u— 
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iwi^fi* (se (ggo sao tt, ra^m 
x\ £t'tem<DfemM£mfr&t>&T&ft\z&ATzzt*m^-?z>o 

it. UTO&otzfemffl&l (Mx.it. ^<DMA1j&, MXKMte 
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*few<z>%miM*£Vftzm&* mm, #m\ts m&£rz\zm.mc>n±& 
mmznzfrMfDmm. mm, *&mtmz* yj-y-m&w 

m-fmm^nr^m^, m.m^rz\tmmizmm-r^mm. mm. 

m&f£\tmm°v&Q&%>. ^<D^or^mB^rz\tmmtLxit, mm 
& 7Mvi8&* mm%k. mm*&s stevens - Johnson mmts mm^m. 

10 Wi&mMm. Salzmann AKfctt, MMZS^/u. H&Sftfitft, MB Wl©£l§l-L 

fo<D&m&<Dffi£iisitm&* m&mm* fe^tt&wfrmm (gvhd) ut^m\f 
15 m.m.mm. n&mm. m&tmm. $mmm. ftmrnrntut 

20 jfiu — &tt«jfiL ffi£tc\mm BskM) *5«fctf-£ 

<D{tmm&mmWi(Dmsk^±. M^mm^m. &&m&&&]hm m\z. mi 
nmm (High-ri sk»), %2%mmxn<r>%mw), itt^/te 

worn. mm). m&v>/m (mz, mmmm (High-risk^ 
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>bn*mxm. >bm*mxm. wimmmw. 770-01), mmmm (tctz. 
x\t, u>a°#®) wm\i%n%&*n%\zmfe'£ftiz^o 

e jta^*^ •=> n £ #-en £> Rife ^nm\ 

m, &mmvkv>/m, ^mmm, umtm, timm, mmm, &m$k, urn 
greats^, igKftwss, ?>^?n<mmi?;, mmmrnn, ft^mm 



vy°vy^>mmn. famm. v*)v?>& (tUA-t* (Acid 1 i 
p a s e) wsm) > &n£M&v im&mfzft%tf^nt>\zm£-£titji\,\ 

(Db<DT&9'&Z>o ^ ©«k 5 ft^SS fcttllf tbTtt, fll*fc£ l!$3^a w 
©fecOTSD^So ^©J; 5 fct^ISfeliet i UTtt, WAtf, (fc 

tz.it, ±m.m . -t-^ftuss) , /m» 

ffl»g§S J3f®^> flf2& (AM, Bl, Ci> DM, ESfti*) . 

*mj]t^ ifttsiF^, wmwm, 7)vn-)vm^mm, mw&.wmm) , jg 
a*** & n s ***n e> t igje $ ft& v*. 



m&m* m&m, mm, nm»4&fc£) TSotfe^K #£b<«> 
^<D£oummz, m%W)%o wx.\z* &nm* mmm. nmm. fcmm, m 
&mm. m$%m. mum, mmm. mmm. m^m. 

5 t*±» ^t, ->7h'j, *ixi3.E<»wimimtft> 

10 n^^^Tfe^o 

15 K<b»j, «#3<j> m&®. mom* ?ut^j> a&sflssu 7^ 
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- ^Utf-JUtfDU F» ; 75^i (09*fck ^u->>, 

&£Mi©j^7KMJ (^Ml/n-x, ^>/-7>, hU >*^tr) ; 

jr>&^fe&i£M (MZ-l/£. Twe en, ^JVu-y^ (p 1 u r on 
i c) ^fe«^Ux^l/>^Ur3-;P (PEG)) te£tfmtft>ftZ>& J £ti*>lz 

mmmmz* ph7. o-s. 5©Tr i sifi^pH4. 0-5. 
15 mm&^&n^o 

<Dmmmz£ v mm?z> z. ■ 

20 ^r^^rtm^v, mmm. wjf ©t^^Ji ltip ^ 
mumz^f z>z.ttfx%%tf. B&)t-?z>mmzmm.Tz>t. #ipwc 
^4$n§^t»i.^ n^mz%:®Bimte* j rVT£VT\z, mwmm 
\z&tfz>mm. mmmmnu mmmu mmm. mmni mmmm&mif 



44 



i*k &r&^ %&m&^ fi»p«gg#, mu^®mm& 

<&#ffi*gf43!K tfx;i/7;wn-;k ^'Jt'xjUfpij H>, 

u >> d-t>x i — ;i/^t^tf e»n^^-en 6. tpgjt^n^vi. 
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20 (s^c«a#) t^bTSs-rm^feSfe, ^fflgetj, cam, a 

#3. 
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p d pIS^p d p^ (FDA) #££Lfc«5fcfcftoTflSj&$*U ^-Ojgft^ 

fc£D*BS3W-fc©**9!fBStt«. fi^Stt, (pack 
age insert) TSD, a#fctttt«#TJi4fcSn3J$*» -enfcll&JtS 

n*r, mz\*. ttm& m%.& <>^-^7 hT«sns^-A^-y 
©i«tj:oT3a*snf«. ^Mk«Bia©^a«:^fcHai'r-5^js (#i 

i^sIW'^Sfcli+y h£ii#t-f& 0 E^p D p*rc:«^ti#^p D pCDM 
8BfU£R£$ttS^#Tfc^E£j^#£ns. tot, ^M£#fcJu *W*IH» 
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tttBUftft* CD10 5 (+), CD 7 3 ( + )> CD 2 9 ( + ), CD4 4 (+), 
CD 14 (-), CD 3 4 (-) 43i;t;CD4 5 (-) Z MRS tl 

n^>c £<£>J;5&,«te, 0d*.fc& (1) flBJ»«§l*&#«»*£fflV>T£3SA: 
^7KT+^JC^#b ; (2) ±«fcJBI»!ft§l*, T»fc£S*£7K#-h#fc3« 

£n£ilD5Ib ; (3) 0. 075*3 feVPBS ££nx., 

37 < CT«k<li#Lfc:j&«S 30 ; (4) ±i5©tt^^M© 

1 0 %lfil»Jn DMEM £#D;l ; ( 5 ) ±fB(D^«r 1 200g T 10 ^Wjt^lSIb ; ( 6 ) 
^WMd O. 16M NHiCl/mSriDATJfcaU ^i&TStt (#J*.fcf, 10-15 # 
M) -f >^n./<-bL ; (7) ±U<Dm%n& lOOMm y ~>ol£/B^T® 
Sl^iMb ; (8) 55ft** 1200g 7? 5 #M3t&$MK-rs £ <hfdcfcoTP 

g*fcjM*;*nfc^a«, *56w©7-r-^-aiiat±, vegf/^wf 

ttRStb, ck9$?£L<fct #»W<07^-^— WIfitkTtt, VEGFfe 
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nmol/ml UDfftKft 5 0 Onmo 1/ml) ©VEGF^ 

■tz>fctb\zm^*>nz> 0 z\(D£v\z, &m&, x^fv m tf~emmm*k 

£ 7 ^ - £ T £ £ i: tfT? # Z> £ M. it, ^'JtesiJH £ tr> 7L £ „ 

20 g B ©*fflfl& £ if ffl "J t§ Tr * £ £ & W <Dffl& £ L xm \f 6) n & 

wi^mmm t e &^<H-r 3 an & w u# 5 c t # e> > #sg e tc & ^ r >j \z 
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m§ (Rheinwald J G, Green H. , Cell 19 
75 ; 6 : 3 3 1 -344), bfc^oT. 1 O^M^tltC&^T, ^BJ3T 

(I?£ii&*;2fi5fc> 
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«t # / s tc itmm £:<£txmzm&m ^§u^*wsi/v\ -e© £ 5 & $Mfc 

15 te, SBJI&£JSJgte&« f^h*-f X iMTh'J^X 

(EGF) '; B) &Jf (dr^/lM h) ®^©TGF-j3, FGF-7 (K 
GF<Dfc#)<D k eratinocyte growth factor), EG 

20 F ; C) iftlWft&ODfctfxDVEGF, FGF, 7>4^#X^> (ang i o 
p o i e t in);D) W^VfztfXDL IF, BMP, FGF, GDNF ; E) 
&«©£«><0HGF. L I F, VEGF ; F) Bffll(7)7c&©H G F , T G F — 
)S, I L - 6, EGF, VEGF ; G) BUf^fiDfcftOVEGF ; H) 
±&©7c&tf)EGF, IGF-I, HGF, KG F , TGF-/3, I L- 1 1 ; 

25 I) #g<0fcftO#g^Sif (NGF), BDNF OBfiSfeWli**^), 
GDNF (^'J7il6*^iif), -a-D|^D7^>(neurot 



51 



rophin), IL-6, TGF-jS, TNF ; J ) ^'J7»«©TG 
F-/3, TNF— a, EGF, L I F, IL-6 ; K) *ffif#<i*fflja©fc«>© 
bFGF, L I F, TGF-j3> IL-6, VEGF, ; L) B (B&±&) <£> 
fc&CDTGF-/3, I L - 1 3, IL-lj3, KGF> HGF ;M) B&<Dlt 
5 gXD/fcBsfcJU^ (GH), IGF, ^D^^X L I F, IL-1, 7^ 
t*>A, EGF;N) 0Il±^cDfe56cD^*^;P ; E>, ^P7^f> ; O) & 
«7>y;WN>XftA*IBJia©fe*©TGF-i3» IGF, PDGF, EGF, 
TGF-/3, TRH (thy rorop in) ; P) Hfii5?#^±.^COfes6coF G 
F, TGF-J3 ; Q) ffilfiOfcfeOBMP, FGF ; R) ttfl^fffllftt&fc 
10 £>©FGF, TGF-J3, BMP, TNF-a ; S) «iIIISOfcJ60FGF, 
C NT F (M^W^*B^=c illiary neurotrophic 
f a c t o r) ; T) IMlOfcfeOOXU >, IGF, L I F ; U) jffift 

^bbsco^c^col i f, TNF-a, f g fj&ujsw ^n^-en^ KllgJtSftfc: 

4>J&, iftit\ &Jt, ML ffFfll, Bf, B§> J$K, a, 

mm, mj&3zm. mm^^zsmmu^^z^o-m^^m^f e»n^^ne» 
mm, mimmu^^nz, $>z>^\$, ^mmz^xm^^n^y << —y 
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*56W©ff^«&*Ss»» x+ytftfTfrfrft*. x*y § 
ESBJ1& £ £ & tfHt £ b T V* * £ £ & , tUo mtifr £ tt« 
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iti? 3 fig) , 4 1 oj«j£& e nx v> & . «t -5 tttii^AH 

^>J (^F-X rTl»J (OKT3, ATGft 

te, [>^D7^U>, Tif?^7°U>> Xfn<K^>J <D3 30#ffflT-& 

fot, -e©«fcajfeRfMttt, li^ra, 3i$Mft£a* 
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MEM/Ham 1 2 (1 : 1), 10%FCS, <>X'J>0^7 h^>>& 
5 (1 EGF (10ng/ml)) S^»*«>fci&tltt*ftffl £V>^n£ 

i§, - nm £ & teams © — gp s & «<en t^nt u # a t . y^- p-mm 

t(Ditm&. 10: 1~1 : 10, 0£b<te7 : 1~1 : 7, «fc£?£b< 
10 tt5 : 1~1 : 5-C*5Hi:^?ijT*So aa»tC^*f $n^^*<» 7 4— & 

(5 -Tif^v 5 ^^*), kx h VJKT-b^WbSa (h'Jn^^ 

is ^>ue). ^i/ty^-'j*'>K c^a«, i^z-obi (atra), tr 

*S>D 3 , T3&a, (7y*^k>, IGF-1, FGF, P 

DGF, TGF-/3, BMP2/4^*), iMh^-O (LIF, IL-2, 
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^^t5, ISA) *icktfXfIB) tt, #g5K4o^T±i£ 

10 &o 
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h 75: £ t? zi - -f ^ > ? £ nfc t> © a*&/B'£ nf# s «, 
vm-r^m wx\*. ^x-tmk ^tto#, tr>-tzyK 



m.nvM.-7*-vn>Y wzst. v*j<i>n (atra), if^a 

>D 3 , T3*a, HififllfllH^ (7fft>. IGF-1, FGF, PDG 
F, TGF-J3, BMP2/4fef), 1M FtM> (LIF, IL-2, IL 
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&(Diy7,^A^mm-r^, a ^©^xt-awu a) mm-, b) thmmmmn 

-ffi£fc\t^ft\zwkvw%&nffi. : £mm-rz>j:m ; b) ^— g^rc^^iffl 

mz&w.Tz>xm%:&^-rz> 0 zz.x\ nmmoimmt. *mmw\z&^xm 
<D^mzmm^nx^^>o iifiM^iMtutti^ ±.~m<D&o\z&: 
m<Db(D*mm-?z>z.ttfxgz>&, $?^b<«, ^^MT^^v^o^fij 

(D-$mtc\t^n\zftfci,nz>&Mm. &£z$t hmmmmwRmmm^ 

mwznx^z&mvho&mm-fzzttfxgZo mmmmmx^mmm 
m^mx^u^(D&m-t^z tfAx^^>o 



z\z\x\ &nM<DwmtmmtLTtt, *wmm\z&^x%i<Dmm\zmwzn 

^fe^h<DZmm-tZ>z\£tf-r:g%o 

m-?z>o zco^ou&mjjmt, *bmmw\z&^x±&Is, sxT<DmmM\z£> 
is (m*kfemm®Mfr) 

±^m^n^r^z\t^x^^t^oMMxmm^}U^m^£vx^mx 
20 i-D<Dnmmm\z&^x, *^wmmt?z>±Bim.mz. nmxh^o%^ a 
&±tT&z\tmxg%£otm£mr&%:frfr?tzz.£. ^^u^^mm 
m?^x&&t^xz>o 

tefonmrn* nmmmm, mmnmm. mm^mm. w 
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mm, BBt±8&tmm* mm±&.&m&> w^m±^mm. ^m±Binmm> 
jzn±&#m& wm±j&nmm. m.m t s±&&m&* mm^m±^nmm. 
5 &&mm* a»±&*&mi& m±^mm, mm±&.nm&* %mnmm. 

i ~D<Dnffimm\z&^T, ^mmiz^xmm^n^mm^rc\mmm\z 

10 ^7^-y-»tlTll NIH/3T3 0<fc5^Mffl$nTlr^7' 
tot, io©fftl^Mil:^^t« 2jc56W<o^ttM-©PS8t*^T 
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(+t'J7) 0D_LT, ±&»«lfi*«f*-r**. X7-U7K (S 

ts«^ttf> &m%m@i-rz>o cnxmm^n^, ^mn. ±mm, ± 

20 cD7F^£M^T3;i£7^T#& 0 

25 us, jfiiflfrt^ftaaift, huhmj^ m^m, wfli#m^i: 
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L/tn nm±&&mm> n^m±^nmm. m^mm. m^t±^mm. 
mm±&&mm> n#m±fe&mm* 'm±&nmm* ±m±.jk^mm. wm 

mm. ftm±&&mm* im-t^mm. %mnmm. mmm&mm* 
5 mm. B±j&&Mm&&tfmm±j&&mmm*mtfzz£tfT?g&tf*:n*>\z 

10 

* 5£ 0!l 

Sigma Kj&KB&WWu National Society for 

15 Medical Research gfE^L-fc Principles of 
Laboratory Animal CareJ iJi^Ins t i tute 
of Laboratory Animal Resource fffetfZ^ N a 
tional Institute of Heal th^iU: TGu i 
de for the Care and Use of Laborato 
20 ry An ima 1 sj (NIH Publication, No. 86- 
2 3, 1 9 8 5, &§T) K»oT, *R;M£E¥»fc;feV>T&3t£n*»P 
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0§JftlII$£4 Om 1 £1^1*4 Om 1 (DO. 0 7 5 %n 7^- tf/P B S (G 
ibco) £in*_, 3 7t:TJ;<^L^e,10#r B 1-r>^^^-hbfeo d 
©fit^H::, (H*CD1 0%JfiimJnDMEM^D^, 1 2 0 0 XgTl 0^11-^ 

T&<bttmz£.K>n<E>tlfC<Uy h\ZO. 16M NH 4 C1/PBS (Gib 

co) ^-mTLxmmv, 2 5tt2 0»p B H>^^-Mfc o zoum&n 

g 1 0 0 um<D* yis=x. (Whatman) ^m^xmBl^MVTco Z\(D5$i 

mmm 1 \z^xmmvrcmm^\z^mm^^rix^^> z\tu, mm-?- 

# — (CD105, CD73, CD29, C D 4 4 %>&T$S c a - 1 ) . \Z <fc D 

y°U^^thuy^ y (p 1 e i o t roph i n), x£l/^U > 
(epiregulin), fFM^MS^ y^Z+K h^H^ 
^ ^ v ^ y^(sonic hedgehog), -f >X U ^iiifttH^ 1 a , 

itilt. c DNA££j5&Lfc 0 £OcDNA£g|^<ht,T#iifc^#glft&7° 
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,^T) tl/Ttt, ^KthD7^>(p leiot roph i n ) : ffiflH* $B : 
IBJiJ#-^ 1-2, Xtr^U Xepiregulin): SH^'JIf : IE?iJ## 
3-4, IffJIBJfiitJaH^ : S?9tKF« : 5 - 6 , fr^/lM h^H 

5 ? : SE^J1t$g : @H?iJ#^- 7 - 8 , !/-y^A»; v ^ (sonic hed 
gehog): gB#Jttf$ft : I5?'Jf£-§- 9-10, OX U >&if BIB? 1 1 a : MH^'J 
tim : @3^'J#^ 11-12, GAPDH: §3?iJff # : I3J'J#^ 13-14$ffi 

10 ifsss, HiBcst. n i hx3t 3\z^x±^<Dmmcomm, mn 

»H]iaiC&tt5mRNA<&fS^£#ffiL.fc. ->X^5 1 >C, HGF, KG 

f, i gf- i a^mvx^K). mmmmmmu±^(Dmm\z.M^x, ? 

15 

T»»§t>7'Jl/tl/T, EL I SA^trofCo ELISAH R&D 
20 *b^£>A^RJt£&EL I S hZm^Tfiifc, ZJ>hD-;V^LT, h 

hit ^Wil^t hft*¥iIMSStelfc 

^omgk, t hifot^&iittte, lOOnmol/ml, kFWW 
j&te*1j8 0 0 nmo 1 /m 1 , 1 fc&^TSIiaLfcMte, $J 1 

5 0 0 nmo 1/m 1 VEGF»bW§ui»oL ^T, ^ 

25 mommz, vegf^, m^ommizjt^x, $12^1 5i%\zyzmi>x^rz 
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iCllf^^^Mt^©^ living-related K^- BS^fcte*;* h 

*«©**fc2*bT, at^JtJft^K, iB&jffl 
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5 z. i ^nm-r^ zi^k&s. 

y^f-^-mm±-V, DMEM/H am' s 12 (1 : 1 ; t 
felCG i be o^^A?) fCll OKVisf&ftjtLm (FCS=At*X3A'-f ;*\ 
f^6A^) teStflc:^ >XU > (5^g/ml=Sigma^e»A?), 3 
l^h=^>> (1 nU = ^amm, *K^<bA^) &£^EGF (10ng/ 
ml=Genzyme, Cambridge, MA^^A?) ^r^nbfcigift 

J® SlOOOfliaift. n>hP-;i/^LT, 3T3.*7 

-f-^-ti/Tffl^fcfeosttfflbft. — ^-wifiitt, ^-n-e'n, 3T3 

fcJU 2xio 4 ,«&&fflU ^$&£g&£ftflfl&t£, lxio 4 «^ffl U £T 
it. *»W©JgJte**©ttlS*tf» SE*ftfflSftTU4 3 T 3 i^IOJDZ 
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m<D$k&T*N iH/3T3&£zfmti)5MmMm\zxm (2ogv) &m%v 
5 ftm±.&.mm*i ooocei is/di sh (D®mTMmi>fc 0 mmi4u 

gfCsfc^U >@5££m>P-^S >B^fi^ff ofco NIH/3T37^- 
4B) 6 

10 Tz>^n--£mMmm*m'<fro 

nih/3T3 y 4 -^-^^mmj^mmmmy ^ -y-\zxmm^n^fznu- 

hVTc nm$k (lOOOcells) Wil^nr-t^fiLTDDZ-i 

f&m*wmLrzo 3d--mith nih/3T3 7^-^-©^« 
is trmmm7 ^ -?-<d&£^ 2{%<Dmj&m-c&-?tz (i4c). 

^na-~-mm\t&,T(D^o\zvxm^rco nih/3t 37^-^-* 
^m^mmmmmy ^ -y-\zxmm^n^fczin~--<7)i)--i x^n 1 h i 

ma g e&%^T®\feVfco ^□nn-lt-fxU JJgJfry -^-©Tj^N 
I H/ 3 T 3 iitt&b&ck-?- 2 . (EI4D)o 

<Dnn--<DX%2te. mffinmmm7j--¥-<Djjtf±%^tct&, dish 
\ztt-tz>nn--&mmmmteN 1 H/3T3 7^-^-£itii£u nisstuiE 

25 
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T<D£.?\zVTft5o iaiM^>TUyx>h#'j7- (N-^f V \f.)V7)V 
tflTWU ^^±-fe;i/v-F (http://www.cellseed.com/ ; jfcjfC* B#) 

10 (nmm8 : Mm-t&nnM<DMk) 

20 MSSJfflKd^SfUBI-rs. -PViT?, h U > • EDTA fl£ (C 1 on t e c h) 
1?i)iI$/t7/t7llLT 1 ^OiiUbfc. 

Ztl&. T-f hT-fy>®13T3tt (2X 1 OWml) SfcttT-T 
h^-f'»«lSb^lfiWn?PI«LfcllBJft (2xlOWml) £jfgb 
fcM^#tt-T >f'Jyi>h^'J7-$3-h LfcJSMHcjfSbfc ( 1 x 

25 lOWml). ^«3&^«HI5iSttr^T^u->^>^rtTf»i«tftfP 
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mTW«UfclfflBStt, 3T3*HJ^i:|Wl^^, #t^ffrjfflJ!l&£>'— htttSi 
5 (mffiM9 : thftliMEOM) 

10 1 Brfi-©* living-related 

ii^ii&K. *^fe@s-e^§„ ««o**ic^bT, »?»^Jt 

15 fife. fttfc^UTH 3&lfcS3fctOgMfc-S>;*:#£* fffft®J**fc 

^Sfi^8 £|wUStc> 3T3tti$J;^ilWiTilibfctt}:7< 

«*Sl£IK^e>flJ«fr5. h U 7°->> • EDTA i(Clontech) 

T-f h7<y>j!!lI3T3» (2X1 0 4 iStt/m 1 ) 

h^^is>s&mi>rznMMi-efflmvtcMm (2x1 owmi) silt 
1 0 s m/m 1 ) 0 ^^^^aett-r^T^ u->^>^^t?*m^ 
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mv?z> u ~>iM \$7° u * > y u - ^— x h ^ u 7^© h w it tf u t- -r © 

H6»C^r. XH^lS^ff ofcN I H/3 T 3*J«ktfJ&ffifflMB 
mm^y^-y-tV, t h£lg±&jfffl]&CDig*£fTo7c 0 3 5mml (NI 
PA Am) (C1X10 5 «/JD10^T?^)^±^ifflig€Mb, 

fc;*!lilbA«JbAIBJa^-h*#fc. 

SHJObT-fe D , NIH/3T3 -^-T«**ff ofc^lJ^±^J^«i:lt^ 

^fcfefc, ^TmU>'lt^> (HE) ^^TOT^SDfTofeo ^© 

U 7>^-77jcTfitBL£3 O^Wfrofe. *-0>^, ^7jc?Jcgfe 
S5»ffV^ 0 2 #MJfefiU I»*U lit, £f 
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mmm 1 o : t > n&±gmmi&G>ft<k) 

m±* zTznmtmmz, tbnmmm%&<Dmmm$:~>-bmzm£2 j £ 

mz, mMMs-cmnvtzis-hzw^zfem-rzo z\z.x*\z. ^tmm 
<DM&m*mmonmz&mvT$im?z>fr£?fr*mmTz>o 

&&m-?z>m\z, fam&^&f£^mT*m&vtzmzmm*?Tt>o ^mmmizm 
w* nw&mtieSE&ft-DT* mm, MWcDmmm^zt&mmisfzWixmm 
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UMll 9 Til Ifc y- h $ t Mf Ciit 5= ^ftliCl 
BJU [w];f£f#T&<o 

A&<Dmm<Dm\$. ^uKthsiro^izmM-r^o 

(1) ^Hfr^^^v^i^^TTfr^o 
10 (2) ^m-^^^ttil^^pJfg^PMD^bfc^ *»±&->-h£ 

miL^— MJfcfrt>ffi'&mm&T\ 2 0 0 2 

yFmtMztkmvT^ztmmzn&o 
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5 T3T3»ffl^cfc0«n5. 
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mm 






m 


mm 
mm 




U9k (A 




i 


5 8 


JSte 




m 


1 mm 


2 mm 


v>mmm (&&m 

(2000 

m. 


2 


6 9 








2 3 mm 


2 6 mm 




3 


7 2 






m 


1 mm 


1 mm 


£frofc(2001 m. 


4 


7 5 








1 mm 


2 mm 


K^ftt (penetrating 
keratoplasty) ^r^ctf 

tc (2001 m. 



(Jgflfc&L) tt, 5mmx 3 5mm©Wh a t ma nliKi:, 

5 & «-r £ £ £ ?> » s ft 5 % c £ £ «t o t» & nfc . 



5 ^;i/-7-tt* (AfiiW*) £&&M<DZV7T*fflfflLTZ>Z.t\z£-oTm 
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0 7B~H£te, ^-hom^m^to 

T^^febfc at) m^-r. 
B7hh ^m^z^xmm^n^mm^- h*$ip 6 3 ^T&^fe 

Lfc (#) 

m.5-??->3ifife (AE5, Progen Biotechn 
i k), 1-1 >^W>mW (P5D2, Santa Cruz Biot 
echno 1 ogy),M^*Sp6 3M(4A4, San t a Cruz B 
iotechnology) £ffl^/t„ Ctie> i <h feld, l/-k-f — 7^ 

^Tz (Jackson I mmu noResearch Laborator 
e i s ) 0 Hoechst 33342 (Molecular Prob 

es) t^Dtr^Aa—VH (Sigma)) £JBV>T3fe6bfc. 

Xk&vizmmz. RMtimtikM (lsm-sio, Zeiss) zm^rm 



77 



fff«» ^mta^MMS (0. 3%t7D^» ^3cfctXX^D-r H (0. 

x^n-r h*og#«, s<?*?v>\o. 1%) 75»^^;i/^-d^^p> (0. 

1%) K3S&b£. F^T^©-!m^ffiT^fc^£T&§o AlSftfei&S 
fcJ&UTft/Bbfc. 

»lfe<D*M©B<0flmi, 07 J - 1~07 J -4K^t\ ± 
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^ fu £1 




% MM 


ffi 1 
^ ^ ^ 


m. 

mm & 




m 


1 




20/100 


3 


2 


i 




1 5 


2 


20/2000 


20/25 


3 


1 


i 




1 4 


3 




20/300 


3 


1 


i 




1 4 


4 


20/2000 


20/50 


3 


1 


i 




1 3 



AKjg»». 0 Silt LT> 2*4>gI©SffltiDiL 



5 mijit. mjj&&ffi.%>te^m&, ^(D^m^^^zLtiz^^T^mvrzo 
rcm^\zhmm(D^m^(D^m^^isntimmmiDn^z\t^mmT^o 
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z. <d \zlt muz n&mmis- mmw 1 3 izmm^n^u 
-)i>\zm'3^TMm^<D&mmm%ft?o 

*mmo) 7 4 -y-mmffMrnt mm\zm^(Dmm\zm z\ t. z. 
t*mm?z>o m%<D7°nb^-)iT»mmi£n%®m&mftT*&zm\ztfi%Ri£ 

mm^m\z^x^(D^^mmvxmm-r^o M;&mzte^#> 

\ti 0 \zmm(Dmmzmcxi$MM&mm'rz> e z.<Dnmm&. mmms^fc 

MM&%mtmm(D^&%m^xi&mm%m&%^xi'-hi£-tz>o -tzt, 
^-hfcfimmmmizft-hnzz.tfimm'znz. 

mmm 1 6 : imi&mmxmm) 

z\t&x%2>z.t&mm-T2>o K&nmm\t* #,«-^n-> m^ab 
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=3-;i/ *pitm* m±tt (2001) \zizmt£ftz>£?t£^&%:m^Tmm-r 
mm®? * ftim^&mvitsi^m&te. mm (*$nt 

n&zit hmm-tz z. 

±m<Dmmmiz^x, i^^i'©^iiy- h^f*^#K:»ttr*K 
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mmvxmmvito . _. .. 

NiHX3T3^^zsmmmmmm\zxm (2 0Gy) ^m^t^ ib 
mmmhvy°zs>mmzm*7j-¥~fflmtLfco zz\z, tht-^^y-v- 
-r h & i x i o 4 mm/mcDmmT*mmisfr 0 mmi 4agt^ , ?ij>i)i* 

t is xm < c t tmmx & s z t &w & o fc. 

mz, if i^Mil;Mts^B^07^ -^-ii^iiLfc. 7 4-? 

-nm%, mMM7\z^znz£oizis7^A*ffimi>x&mLtca mmvrc 

^ry hit, Angiogenesis kit (Kurabo, Tokyo, Japan) 

_t h isj»«riKJWifi**jii«jgj*&(ie3fr* «k 5 & ? ^ -^-m tfc&fr &m 

^M£>^Jg#m (Kurabo) fcgsioLfc,*: H^, rt&*fflJfi©iS*|_hiit KJtigbT 

bmiLfrtz.?*, mttmmmm<Dmm±m\zftjkmm<Digm±mztt&vx 
ftMizytm-ztt (09). ^*ot hjtfii«rt^*iBifiiic«^Tt)jBi»ffirK»iflaa 

mz, mffiwmmmvt hh.mn^.mmzn-r^>7 ^ -^-%^mmvt^ 
mmm a o%fcs+dmem) <D^tmmmizw^x^7 xmmmmmm 

*7w-^-MflS<tbfc*frTJt«Lfc. T^XWMckOHi s topaqu 
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*&m\z* z.(Dmmmm\zm^:i,xm^n^^h(DTrm^ 0 ^mwit, 
# 8 ^ it o) t§ h \z <£ o t © ^ v) m m tfiM m £ n ^ # t $> § £ <t s 

^t^XZ>. LTc^T, ^bj« % ^IS^4Dj;^O^ffl|S^ch^$g 
it -f & it & V> X f IJ m pJ f g 14 & $> Z> . 
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10. Mtams^si^ mm^it\tmm\t. &&%<Db<D&<sts* «^9i: 

1 1. &G32j9rM©K«> ifi«*fcttlffllfitt, ABt. Sm, <frtt. & 

I, ikflf, WR. ffFHu Kw> J8, W/fl&ik f$l«« IB. MIp> 

12. tfffB7^-^-m«, TO^m^^tr, 9 \zmWL<D^&o 

13. |fffB7^-^*-««, ^»M^^tf, If Htm. 9 (C|B«CD^ 0 

14. iuiB7^-y-m^ wtt%mnM&^&, *^9»cib«©^. 

17. m$mm\t, x^vt^-efrfrtts, 9 kub*©^. 

18. BLffB-^SfettmJlB^mai, ffifB^-^-j&BJ&chte, [rISM 

85 



20. mse— gp^fcttMiB^iiiflatt, t»&M$ntt<^fe©T'fe5 
io:i~i:i o (Ditmx^r o z.t&&mt-?%. ff*tg 9 izmm<D 

25. mtzigmt, ±^ma-? (egf) ^tsmmmz^xnton. tti 
mim 9 \z$m<Djj& e 
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2 6. mmyj-y-MMomm&fflmirzjim* ^^iz^-r^. tmm 
27. mmy^-y-mmcommmm-t. fc&mn<D&^tzmm%kmmz. 

2 8. tufBiri^Ktt, T-f hT< ~>>C£rg-tJ\ If 3fc^ 2 7 tCf2*c©^r£o 

2 9. ^#:<DSi§§, «yc{iiMS4t§^feOv7TAT^^T : 

A) ^ ; 

B) |gJtemiH^**T^m^tf^^-^-|ffl^ 

3 2. SufB^tt, #5r-^;k ^#<hD#> tf>-feyK £#tl§, 

3 3. «4S«14tlM^$e»tMA§> «f*^2 9KfEm<Z>vX^A 0 
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3 4. EGF££6Kf|;SL5, »:&B2 9 KEttO^xA. 
2 9 £ie<£<7»XxA. 

39. 7Y-^-*iim isi»iaj»»cfi*-r*iBiiia©^. 
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40. 7 4-y-Mm&<£tf&m&&&-rzfc*b<D* mmm\zm$t-tz>fflm 
io 43. m$$£tcumm&m£Tzfr®<Dmm^&mm-?%fc#> 

A) ®%s ; 

20 B) k hiaii^mM^*m^tr7^-^-«> 

B) fit— «SfcttK«IBIIfiS, k hHli^M^ft,TO^tf7^-^ 

89 



90 



5 2. MIB±^m^«^J^lf^^, Hfe$g5 lfcia*©Sf*M-. 

5 

6 itmn&#mm. nm#m&* mm&mm* mm#mm. wm&mm&£ 

io. 54 .mmmmt. ±&.#mmm$>&* m^ms i ^latto^ttM-. 

55. mmnmrnn. Mm±&.&mm* n^m±^.nmm. m&mm&* & 
®c±fcifrMm. mm±jk#mm. w^m±^mm. ^m±^nmm. ±m± 
&#*ni& s«±&#Sffl/i&» gUBitf±&*MiiiiB, ®^&gi±&3$M, ^#»b 
is 3zm±fci$mm. Btm±&#mm; mm±^mm. %m&m&* mmm 

if 3fVM 5 1 fclB«©gPttM-. 

57. frtS7^— ^— *ffllfiiL/T, thft*(7)WfflV^n§, »t!5 1 
25 5 8. iulEthS*0M«, JIiJ»S*«BIJ3a, Ett#*HJfi, £fc«#ii#ilfflj& 
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59. mt^mnmm^rz\tnm^mmtvx\t. y^-y-mm^m^x 
6 0. ffiB7j-y-mm\$, mmm\z&$:-rz>Mm%:<a&, m&m5 6iz 

s s mm 5 6 icfsm©^tttt- 0 

6 3. mtmrnrnt, ii^stctffl^n^, m&ms nztm^mh-o 
iztzmo&mft. 

6 6. mz±&mmt, MmT&&. m^m6 siztmo&m, 
ik^ftfenmm, wmmmm. mmmmm, imnmm, wmnimm&£ 
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6 9. mtmmmit, nm±&nmm; nmkm±fcnmm.- wtBz&mm. m 
&t±Bz#mm* Bm±^nmm, ^^m±&mmm, ^m±^nmm, ±m± 
fc&mm. wm±fcnmm. ^mm±^mm. m^m±^mm. 
m. &m±j£®mj&. M-m±j&&mm. Bm±&&mm* %m&fmm* mmm 

nfct)Ot$5, mams 5 \zum<D®Lmo 
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mm 
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1/24 




2/24 




CM 

M 



3/24 




4/24 




HI 



5/24 




6/24 




7/24 




9/24 




10/24 




11/24 




12/24 




13/24 



H7C 




14/24 




15/24 




16/24 




17/24 




18/24 




I 




19/24 



20/24 




21/24 



00 

H 




22/24 



1 




23/24 



SEQUENCE LISTING 

<110> N I SHI DA, Kohji 
MAEDA, Kazuhisa 

<120> REGENERATIVE TREATMENT SYSTEM 

<130> 0N001PCT 

<160> 16 

<170> Patentln version 3.2 

<210> 1 

<211> 20 

<212> DNA 

<213> artificial 

<220> 

<223> primer 
<400> 1 

agaggacgtt tccaactcaa 



<210> 2 

<211> 20 

<212> DNA 

<213> artificial 

<220> 

<223> primer 

<400> 2 

tatgttccac aggtgacatc 



<210> 3 

<211> 20 

<212> DNA 

<213> artificial 

<220> 

<223> primer 

<400> 3 

aggaggatgg agatgctctg 



1/5 



<210> 4 

<211> 20 

<212> DNA 

<213> artificial 

<220> 

<223> primer 

<400> 4 

tcagacttgc ggcaactctg 



<210> 5 

<211> 20 

<212> DNA 

<213> artificial 

<220> 

<223> primer 

<400> 5 

gcctgaaaga tatcccgaca 

<210> 6 

<211> 20 

<212> DNA 

<213> artificial 

<220> 

<223> primer 

<400> 6 

ttccatgttc ttgtcccaca 



<210> 7 

<211> 20 

<212> DNA 

<213> artificial 

<220> 

<223> primer 

<400> 7. 

ggaggaatcc tgtgttgtta 



<210> 8 

<211> 20 

<212> DNA 

<213> artificial 

<220> 

<223> primer 

<400> 8 

ctaaggttca tgagcagtac 



<210> 9 

<211> 19 

<212> DNA 

<213> artificial 

<220> 

<223> primer 

<400> 9 

cggagcgagg aagggaaag 



<210> 10 

<211> 23 

<212> DNA 

<213> artificial 

<220> 

<223> primer 

<400> 10 

ttggggataa actgcttgta ggc 



<210> 11 

<211> 17 

<212> DNA 

<213> artificial 

<220> 

<223> primer 

<400> 1 1 

atgcacacca tgtcctc 



<210> 12 

<211> 20 

<212> DNA 

<213> artificial 

<220> 

<223> primer 

<400> 12 

catcctgtag ttcttgtttc 



<210> 13 

<211> 20 

<212> DNA 

<213> artificial 

<220> 

<223> primer 

<400> 13 

accacagtcc atgccatcac 

<210> 14 

<211> 20 

<212> DNA 

<213> artificial 

<220> 

<223> primer 

<400> 14 

tccaccaccc tgttgctgta 



<210> 15 

<211> 20 

<212> DNA 

<213> artificial 

<220> 

<223> primer 

<400> 1 5 

tcctctctat ctagctccag 



<210> 16 

<211> 20 

<212> DNA 

<213> artificial 

<220> 

<223> primer 



<400> 16 

tcctgacagg tggatttcga 



